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Abstract 
The Australian native fish pink snapper (Pagrus auratus Forster) is currently used as a 
bioindicator species for laboratory and field studies, but is often unavailable from hatcheries, 
or collected in limited numbers in the field. Consequently, mulloway (Argyrosomus Jwlolepidotus 
Lacepede) and barramundi (Lates calcarifer Bloch), two Australian native fish species, were tested in 
an exploratory study as potential bioindicator surrogates to pink snapper. Experimental fish were 
i.p. injected with benzo(a)pyrene (BaP), a well known biomarker inducer in fish, at a dose of 1.0 
f.!g/g of fish. Physiological indices i.e. condition factor (CF) and liver somatic index (LSI) and a suite 
of biomarkers including ethoxyresorufin-0-deethylase (EROD) activity, biliary metabolites, serum 
sorbitol dehydrogenase (SOH), DNA damage (Comet assay) and heat shock proteins HSP 70 were 
explored in the three test species. Mulloway and barramundi showed a higher response in biliary 
metabolite levels than pink snapper, while pink snapper showed a higher EROD induction potential 
relative to mulloway and barramundi. Mulloway appeared to be sensitive to hepatotoxicants, as 
the chemical injury sustained by the liver resulted in the release of SOH in the bloodstream of 
this species. All three species were significantly responsive to DNA damage. When injected with 
BaP, the three species showed similar response for CF, LSI and HSP 70. Initial results indicate that 
mulloway and barramundi are suitable surrogate bioindicator species for pink snapper in relation 
to exposure to BaP. 
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lnroduction 
Pink snapper (Paragus aratus Forster 1801) is found 
in warm temperate to sub-tropical waters of southern 
Australia (Paulin 1990), and is one of the most popular 
commercial and recreational fish in this region. Pink 
snapper may reach a maximum length of 1.3 m and 
weight 19.5 kg (Hutchins & Thompson 1983). Juvenile 
pink snapper is currently used as biological tool for 
evaluation of biotic response to marine pollution 
(Gagnon & Rawson 2009; Ranaldi & Gagnon 2010). 
The biochemical responsiveness of pink snapper to 
the common pollutants pentachlorophenate (PCP) and 
polychlorinated biphenyls (PCBs) has been demonstrated 
(Tugiyono & Gagnon 2001), validating the suitability 
of this species as a bioindicator of environmental 
contamination. Limitations of this species include 
its extremely slow growth rate and the unreliable 
availability of juveniles from hatcheries. Its biology is 
also lacking in information, with the biology of juvenile 
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fish mostly unknown. When pink snapper is unavailable, 
a surrogate species needs to be identified. Therefore, 
mulloway (Argyrosomus ho/o/epidotus LacepMe 180 I) and 
barramundi (Lates calcarifer Bloch 1790), both native 
to Australia, were identified as potential alternative 
bioindicator species. 
Mulloway occur mainly in coastal embayment and 
estuaries, but also occur off ocean beaches and on 
inshore reefs to depths of about 100m. Small mulloway 
tend to remain in the more saline estuaries. These fish · 
are effective predators, feeding upon whatever prey 
is available in their particular habitat (DPI & F 2003). 
Mulloway is available all the year round from the field, 
or from hatcheries where it is grown for aquaculture 
ventures. 
Barramundi is among the largest and most important 
commercial fishes in Australia {Allen 1997). Barramundi 
are large predators which can grow up to 60 kg and 180 
em in length. Barramundi are protandric hermaphrodites, 
reproducing as males between 2 and 6 years of age, after 
which they reproduce as females (Davis 1986) . This 







